We report a case of colonic metastasis from ovarian cancer presented as an intraluminal fungating mass mimicking primary colon cancer 8 years after surgery for ovarian cancer. A 70-year-old woman presented with constipation. She had undergone an extended total abdominal hysterectomy with bilateral salpingo-oophorectomy for an ovarian papillary serous cystadenocarcinoma 8 years earlier. Colonoscopy showed a large fungating mass 10 cm from the anal verge that was suspected to be colorectal cancer. A computed tomography scan showed a bulky intraluminal fungating mass in the rectosigmoid junction. After a lower anterior resection and a pathologic diagnosis, a diagnosis of a papillary serous adenocarcinoma due to metastasis from an ovarian tumor was made for this patient.
INTRODUCTION
Epithelial ovarian carcinomas accounting for 85% to 90% of ovarian cancers show aggressive behavior [1] . Epithelial ovarian carcinomas tend to spread as direct invasion, and intraperitoneal seeding, and rarely as hematogenous metastasis [2] . If colonic metastasis from ovarian cancer presents as an intraluminal fungating mass, differentiating it from the primary colon cancer can be difficult. This report describes the case of a patient who had undergone surgery for advanced ovarian cancer and had done well for 8 years, but then presented with a metastasis on the rectosigmoid junction as an intraluminal colonic mass.
CASE REPORT
A 70-year-old woman presented with constipation in August 2013. Colonoscopy had been performed at an outside institution.
A fungating mass of 6 cm in size was observed 10 cm from the anal verge and was thought to be colorectal cancer (Fig. 1) . A biopsy was performed, and the pathologic diagnosis was a metastatic papillary serous adenocarcinoma. The patient's serum cancer antigen 125 (CA-125) was slightly elevated (63.2 U/mL; reference, 0-55 U/mL), but her serum carcinoembryonic antigen (CEA) was normal (1.5 ng/mL; reference, 0-7 ng/mL). The computed tomography (CT) scan showed a bulky intraluminal fungating mass involving the distal sigmoid colon and the proximal rectum, as well as several small lymph nodes in the superior rectal, left common iliac, and para-aortic nodal stations. Positron emission tomography-CT revealed a high fluoro-deoxyglucose uptake in the colonic mass and in the regional and the para-aortic lymph nodes, suggesting metastatic lymphadenopathy (Fig. 2) .
The patient had undergone an extended total abdominal hysterectomy with a bilateral salpingo-oophorectomy for ovarian cancer in June 2005. Pathologic examination revealed a papillary serous cystadenocarcinoma in the right ovary. The tumor involved the contralateral ovary, the bilateral mesosalpinges, and the pelvic peritoneum, and according to the International Federation of Gynecology and Obstetrics staging system, the tumor was stage IIIB. After surgery, the patient was treated with six cycles of paclitaxel, and for eight years, no evidence of recurrence or metastasis was observed. The patient's serum CA 125 level had been 24.6 U/mL before the first surgery and remained in the normal range until May 2012.
The patient underwent a lower anterior resection with lymph node dissection for the regional and the para-aortic lymph nodes. A 6-cm intraluminal mass was noted in the rectosigmoid junction with no evidence of a peritoneal seeding nodule in the pelvic and the abdominal cavities. Macroscopically, the mucosa revealed a huge fungating tumor mimicking the primary colon cancer (Fig.  3) . Microscopically, the tumor was an adenocarcinoma with papillary and glandular architectures (Fig. 4) . The tumor had infiltrated through the mucosa to the subserosa. Histology data from the previous ovarian cancer were reviewed and were found to be identical to histology data for the present colon tumor. Immunohistochemically, both the ovarian and the colon cancers were diffusely positive for cytokeratin 7 (CK7) and estrogen receptor (ER), but negative for CK20 and mucin 2 (MUC2). The histological and the immunohistochemical consistency of the two tumors demonstrated that the colon tumor was a metastatic papillary serous adenocarcinoma from the ovary. Two out of forty-six lymph nodes had microscopic evidence of a metastatic carcinoma. The patient was treated with six cycles of docetaxel and carboplatin. At the time of this report, her serum CA 125 levels had been in the normal range for 15 months, and there had been no evidence of recurrent or metastatic disease. 
DISCUSSION
Colonic metastases are classified by their mode of dissemination as follows: direct invasion from a contiguous or a noncontiguous primary tumor, intraperitoneal seeding, and embolic metastases [2] . Colonic metastasis from an ovarian epithelial neoplasm usually occurs by direct invasion or intraperitoneal seeding. Therefore, mostly the colonic serosa is initially affected, followed by bowel wall infiltration in an inward direction [3, 4] . Colonic metastases from ovarian cancer can present as tethering, angulation, and extrinsic mass effects [5] . Zighelboim et al. [3] reported a case of recurrence of an epithelial ovarian carcinoma as an intraluminal bowel lesion with serosal sparing. It was considered to be the result of hematogenous dissemination of tumor cells with infiltration of the submucosal capillary network.
Recurrence of ovarian cancer as colonic metastasis after several years of being disease free is rare. Shibahara et al. [6] reported a case of one patient who underwent surgery to remove a papillary serous adenocarcinoma of both ovaries and then presented with colon metastasis 20 years later. Although the disease-free duration for the patient in the present case was shorter than that of the patient in the case described by Shibahara et al. [6] , considering the aggressiveness of ovarian cancer, the emergence of metastasis after eight years is interesting. Kohyama et al. [7] reported another rare case of colon metastasis from ovarian cancer that presented with a protruding colonic mass with intussusception six years after surgery for ovarian cancer. As in this case, if the colonic metastasis from ovarian cancer presents as an intraluminal fungating mass, a differential diagnosis of colonic metastasis and primary colon cancer based on the macroscopic appearance will be difficult. In such cases, serum CA 125 and CEA levels can be helpful for the differential diagnosis. Takahashi et al. [8] reported that in patients with a malignant ovarian tumor, 81.3% had positive serum CA 125. However, in patients with a serous cystadenocarcinoma, 100% showed positive serum CA 125.
Immunohistochemical studies for CK7 and CK20 can be very helpful to differentiate the origin of the tumor. In the study by Loy et al. [9] , a CK7 positive/CK20 negative immunophenotype was 100% specific in differentiating a primary ovarian carcinoma from a metastatic colonic carcinoma. A CK7 negative/CK20 positive immunophenotype was 99% specific in differentiating a metastatic colonic carcinoma from a primary ovarian carcinoma [9] . Although these are less specific than CK immunostaining, positivity for CA 125, ER, and progesterone receptor immunostainings favor a primary ovarian carcinoma. In contrast, positivity for MUC2 and caudal-type homeobox 2 favors a primary colon cancer. In the present case, both ovarian and colon tumors were diffusely positive for CK7 and ER but completely negative for CK20 and MUC2, supporting both tumors being primary ovarian tumors.
In the past, a bowel resection in a sleeve fashion without a mesenteric resection has been shown to be an effective method of cytoreduction. However, O'Hanlan et al. [10] suggested that surgeons should consider a resection involving the bowel to have a 2-to 5-cm longitudinal negative margin with a wedge of mesentery, including the paracolic and intermediate level nodes, which is similar to the current standards for a resection of a primary bowel carcinoma. They recognized that ovarian cancer tended to spread longitudinally along the bowel wall's lymphatic channels into mesenteric nodes. After debulking surgery, a combination of a platinum compound (cisplatin or carboplatin) and taxane (paclitaxel or docetaxel) has been the standard approach for chemotherapy [1] .
Distinguishing colonic metastasis from ovarian cancer and primary colon cancer may be difficult. In the case of a patient who presents with an intraluminal colonic mass with a history of ovarian cancer, having a high clinical suspicion of colonic metastasis from ovarian cancer is important. A biopsy followed by appropriate immunochemical staining is required for confirmation.
